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Abstract 
Purpose: We developed a plan quality classification model to 
assess IMRT plan quality of prostate cancer patients for au-
tomatic plan quality control. 
 
Methods: For hollow organs such as rectum and bladder, 
dose-wall-histogram (DWH) was used to evaluate OAR dose 
sparing in our institution. Correspondingly, we proposed a 
new descriptor called overlap-wall-histogram (OWH) to 
describe the complex spatial relationship between PTV and a 
hollow organ. Two metrics calculated from the OWH and 
DWH are introduced to quantitatively evaluate the difficulty 
of patient geometry for planning and plan quality in terms of 
OAR sparing, respectively. A linear correlation between 
these two metrics was observed after plotting plan quality 
metric as a function of geometry difficulty metric studied 
from a database of prostate cases treated in our institution 
with acceptable plan quality. Thus, a fitting line was built 
acting as the boundary of high quality and poor quality 
plans. A query plan falling above the boundary is assessed as 
high quality, vice versa poor quality.  
 
Results: 15 prostate IMRT plans were used to test our model. 
One was identified as poor quality and the others were 
common-level. After re-planning all plans, the dose con-
straints for bladder wall W75 (percentage of wall receiving 
more than 75Gy), W70, W65 and W60 can be reduced by 
3.34%, 3%, 6.99%, 6.54% for that poor quality plan and 
1.11%, 0.95%, 1.45% and 1.81% averagely for the com-
mon-level quality group, without sacrificing PTV coverage 
and rectum dose sparing. 
 
Conclusion: An effective model was built to provide auto-
matic IMRT plan quality control by evaluating hollow OAR 
dose sparing for prostate cancer patients. Furthermore, for 
the query plan with poor quality, potential improvement of 
plan quality can be estimated and a good reference plan with 
similar or harder geometry can be automatically chosen from 
our database to help guide the re-planning if necessary. 
 
------------------------------------------------------------------- 
Innovation/Impact: We regard this work as innovative 
because it proposed a new descriptor called over-
lap-wall- histogram (OWH) (Figure 1) to describe the 
spatial relationship between PTV and a hollow organ, 
and two metrics to qualitatively evaluate patient ge-
ometry difficulty for planning and plan quality in 
terms of OAR sparing. Besides, a model was built to 
establish the boundary of poor quality and high quality 
plans (e.g. the blue lines in Figure 2) after studying 
from a training database of prostate cancer IMRT cases 
with acceptable plan quality. Thus contributes a plan 
quality classifier to assess IMRT plan quality of prostate 
cancer patients for automatic plan quality control. A 
query plan falling above the boundary is assessed as 
high quality, vice versa poor quality. Furthermore, for 
a query plan with poor quality, potential improvement 
of plan quality can be estimated and a good reference 
plan with similar or harder geometry can be automati-
cally chosen from our database to help guide the 
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Key Results: 15 prostate IMRT plans were used to test 
our model. Their distribution in our IMRT plan quality 
map is shown in Figure2. One was identified as poor 
quality and the others were common-level. After 
re-planning all plans, the dose constraints for bladder 
wall W75 (the percentage of wall receiving more than  
 
75Gy),W70,W65 and W60 can be reduced by 3.34%, 3%, 
6.99%, 6.54% for that poor quality plan and 1.11%, 
0.95%, 1.45% and 1.81% averagely for the  com-
mon-level quality group, without sacrificing PTV cov-
erage and rectum dose sparing(Figure 3). 
 
 
FIG.1: An OWH example. Shape of a target and OAR (above). OWH 
(below) 
 
FIG. 2: Established boundary of poor quality and high quality plans 
studied from a training database 
 
FIG. 3: An example of re-planning improvement for a poor quality 
plan (original plan- solid line, after re-planning- dashed line) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
